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imm^} mmm 

m^m 7 ] L-y^uy$-~ym^^^B-tzii ^i^mn-t^m^m i ~ e 

[M*:5 8] mm\H(Dt/:;^3i^:t-y 7 -tyy^-^miij^xy^r:^/-^jv h 
^!Wmtir^h-:f^^yi--y(Dm^^m. 
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M> 298^(Dz^nV>t)^u>( i/yKM^-t^^M. 27^(Dr)V^—yir^^7.^-i 

5/>7b^-feU >^Ctti|l,;b^ o 298^(7) >''n U >*^n --f > ICS^-T S^Mx 298^® 

, Xit. 27^<Z)T;b^->*^S/X7^-r >lcMilb, 296^(Z)-f Vn-^$/>*^-feU 
>Jcg^b:!5)^o298^coyn U >:)b^n>r i/>^c«^■rs^M®v^■rtl*^^c^B^-r 
'S^M^^-r-5T^ y^SS^rj^rWL, L-^^;r->i:S-T^y >>;^^^:r- 
DN Ao 
[0 0 0 1] 

[0 0 0 2] 

-So hi^ti^Sm^^^^lt. r®D L#$:r-fe5^;i/<fcLTN-T-fe^;^-DL-pl 
[0 0 0 3] 

^C3!)— o-e^-So ai^ic'JtT- =IU (Escherichia coli (E. coli) 

) K-i2W^m^^^:^mt)\ ^m^^^mm^ 6-3599 2fe'5v^^i^m (chat 

tapadhyay, M. K. et al., Med. Sci. Res. 23, 775 (1995), Chattapadhyay, M 
. K. et al., Biotechnol. Lett. 17, 567-570 (1995)) Idg-g $ 4xT V^ ^ 
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[0 0 0 4] 

E. coli{CfeV^T^i, L-^^>r — L - U7t — > (D^^ 

^i/-^-if (HTS) COtoTM^^tl-S*^, |Bl^^ld;*^^Sii;T^SL- 

^;b^^ejtlTVAS (Lee, L.-W. et al., J. Biol. Chem. 
241, 5479-5480 (1966)) „ 
[0 0 0 5] 

g2^lltt> ^*^n^e>{Cj: y^^^tlT^y (Duclos, B. et al.. Nucleic Acids 
Res. 17, 2856 (1989)) , metA(Z)^M^®5f=fitCo V%T L. - :f^^:t—y<D 
T:^^^'*T'^'5 a -^^>a/-D L-^^:t-> (MM) IC^-t -5 Iftt ^fUM Lfe 
:;^^}^)'^^tlTV^e (Chattopadhyay, M, K. et al., J. Gen. Microbiol. 137, 
685-691 (1991)) „ MMW'(4^CDmetAit^^M^"t?^^3j^^-fe U > b 

^— ^-^f>^)^, h-y^^7t—y tS-Ty^ J tyJV^^yi'—y (S AM 
) ^CJ;^|JaSMI^Sffi:^■5^V^e)#'g«, • ^^-f i^y "^7^ (Salmon 

ella typhimurium) ^C33V^T^§ tlT V^^:^)'^ (Lawrence, D. A. et al., J. Bac 
teriol. 109, 8-11 (1972)) , ^MMmetAst'fe^^i^^SH^'J^^'&tt^ 
tC, metkCDmm^mmit. L-^^:rn>?:#mb^VNi:^^$4xTVNS (Chat 
topadhyay, M. K. et al., J. Gen. Microbiol. 137, 685-691 (1991)) „ 
[0 0 0 6] 

metA^-^«bT, jjN^-feU y h ^ ^Xi?- ^ i/ — ^ -if J: S;5JSJ^I^® L - ^ ^ 

■9--IC j:-2)aIf(^$:^^t^z:i:=feJ^e>7b^^:feoTV^-5 (Greene, R. C, Biosynthe 
sis of Methionine, in "Escherichai coli and Salmonella Cellular and Mole 
cular Biology/Second Edition", ed. Neidhardt, F. D. , ASM Press, pp. 542- 
560 (1996).) . metJM^'f'it. L- :^^:t-y^<DmM&^^^^(Dm^(Dm 
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if-:jjN^-fe U F^>^f:^--fe'II (AK-HDII) 5: a - K^T SmetLi: 

SmetBL::r^n>i:, jg^loj^ iCgl^ L T 3 ^ jb'^^ e>nT (Duchange, N. 
et al., J. Biol. Chem. 258, 14868-14871 (1983)) „ 
[0 0 0 7] 

$4T.TV\§ (Greene, R. C. , Biosynthesis of Methionine, in "Escherichai c 
oli and Salmonella Cellular and Molecular Biology/Second Edition", ed. N 
eidhardt, F. D., ASM Press, pp. 542-560 (1996)) . metKcD^^m^t. 

Z:^*^^^tlTV\-&i:i:%{C (Chattopadhyay, M. K. et al., J. Gen. Microbi 
ol. 137, 685-691 (1991)) , L - ;i ^;r^>^© 

5:_h#$-fr-5 i:*^^#^StlTV\S (Greene, R. C. et al., J. Bacteriol. 
115, 57-67 (1973). 
[0 0 0 8] 

[0 009] 
[0 0 10] 
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[0 0 1 1 ] 
[0 0 12] 

(4) $ ^ic^|gt^©s-TT-V i/;v^^:t—yiyyv^^-:^^^t)^m^tLr^m 

m (1) (3) 0\^-tM^(Dm.^<!^c 

xitmm.^'i^(Dm^m^mm^i^^-t^^inz^^^(Di::^^ (2) — (4) 

^x^-feU > h^>>?.if ^S>^^--fe'$:'^ltt--g> (1) Xii (4) lCia«(Z)^^% 

o 

(7) L-y^Uyi'-ym^^^^-t:iii^^WLt-t^ (l) ~ (6) ®v^■rtl;^)^ 

(8) iJiKt*I(Z)i/X^5?^:4-:^> r - ^ >^-:J^?Stt:S:t>'T>?. h ^-^-if - 
=E-feU >7^t: Kn>ff--ifII?S'f£:^)^Jt5t$nfc (1) ~ (7) ©vx-Tti*^®^^ 

(9) xS/niU HTM icMt- -5 -r -5 (D ~ (8) <DV^TtL}^)^®^^ 
[0013] 

(10) i&iB (1) ~ (10) (D\^^-fti-^^<DU^<^^^mzmmi^. ^m^ich 
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[0014] 

(1 1) ge3^J«#2 6 (C^i-T^ >'^SB^J^CJ3V^T, 27&©T;1/=^->*^S>X5^ 

>r >icftgi'r-&^M> 296^<D>r yn^i/ -fey >jctt^-r "5 298^ c^y 

S/>lC«mbjb^o27^®r;b:3{^->;^,ti>;7.7^-r >{CSmt--&^M, 27^® 

rj\y^—yi)^i/:^^^yizUMh> 296^®>r y e/>7b'^-fe y >{cfi^u*^o2 

[0 0 15] 

*^^H#^Ci3V^T, S -TT^y rsAMj, a-^^;i/-DL- 

S -T^^y i/;v^5^:t-y i/>7^5^->5.$: rsAM-^^^^j , /iN^-fey>h^ 
^>^^-if THTSj V^ e) 3 i: :^)^^-g>o tfc, E. coli©metB»^ 

rr^y\°;i/ hap^-if-Jt^^-fe y Fn>!f:h--fe'IIj ^AK-HDII 

[0 0 16] 

[0 0 17] 

[l§^®IIJ6®?^^] 

h-^^Tt-y^mm^M-t^u^m. xit. mp^^^^-^y > h^y^-t^-^ 
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[0 0 18] 

S O - T 5^;i/i^^-fe U > ^MT L - ^ ^:r->j5:r;^ S AM ^H^-r -5^1^$:^ u 
, V:^lyy^-iz J^snMiz J: o TM# $ ti S =b ® 

[0019] 

^;t> 2fi:|g^(D^^i^tt, E. coliCDJ;e)lC, ^tlJ^J^-^^t--^ HT S A'^ L - ^ 
[0 0 2 0] 

b^V^%(5[)*'^fe-g) (Ozaki, H. et al., J. Biochem. , 91, 1163, (1982) 
[0 0 2 1] 
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[0 0 2 2] 
[0 0 2 3] 

[0 0 24] 

) c 

[0 0 2 5] 

K-rSit^^ (metj) (Dt^SMB^'Jli^^tlT Va^(Z)1? (Duchange, 
N. et al., J. Biol. Chem. 258, 14868-14871 (1983)) , MJ^SiBMfca-:^ V^ 
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[0 0 2 6] 

, »'ed^«mmcD^'fe^!ffDNA^i^if> • /^-r ^V-fe*-$/a>lCj: ^;»tf-r 
[0 0 2 7] 

E. coum (Dumm^^mmm.^.^m -t ^ di-tvx It. m^itmm^^ 
- 1 9 4 6 0 3-^izmm<Dzf^:7s^ KpiiAN997^*\ tt^. 3 u ^mmM^ou 
mm^^ii^mM.^.^m-t^^^^-t.Lxit. m;^i^#m¥5-7 4 9 1-^^^ 

[0 0 2 8] 

^§metBL:t'<D j^^IrJ^ IC|||^ LT V^ ^ d ^'^^ tlT V^ ^ (Duchange, N 

. et al., J. Biol. Chem. 258, 14868-14871 (1983)) „ ht=.ti^^X. :X^§?ine 

ZtiZ^^X. metm^^(Dm^t.. metBL:t ^ U > ® ^ - ^ -fi^C J: S 

um^mn^. —m(Dmmmm:^iz^r:>x^jo:itit)^x^^o metBL:t^n>(Z) 
ini_ht- ^n. mm\H(Di^7.^^:t- >^^mmm-\iJkx:^A k - h d i i^sa 

[0 0 2 9] 
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M^i^mizit. E. coli, m:^itmuommi^mM^mmt.L. Bs^n-tsjau^ 

RMfS (polymerase chain reaction; White, T.J. et al ;Trends Genet., 5,1 

85(1989)) iz^ijm<^n^metBm^^^^tsmiyih(Dmnii. mm^^^j^zj^ 

CR;5l^JtCJ: y^e^tl-SmetJ^^^OT^j^gPi^^r-^ti^J^l kb^^^^i:, gB3^J# 
# 9 :5:t^iB^J#-^ 1 OlCa^-t^i; :3 5?^^ l^Th^ K$:r--;vbT#^ti-g>x bTh 

mx.^ ^ ^ - $:#-2> r i: **T' ^ 
[0 0 3 0] 

izm^^tix\<^^mm.mmmiz'i^-Dxn:^itj:\f\ ais^acunT • ny 

hXBN A<D^M^^i^-t:^B. (Mandel, M. et al,, J. Mol. Biol., 53, 159 

(1970)) f}^$)*). 7N'^;i/>c> ' X:/^u ;^^cov^r#^$nTv^§ j;e)^> mm^ 

P§®M*^^=3>fcf7^> h-fe;i/^M^L/-r DNA$:#A-r-g>:&& (Duncan, C. H 
. et al.. Gene, 1, 153 (1977)) -fy^^^^ ^-g>V^^i, A^JVIT. • Xy^^V:^. 

mmmmRx:^mmz^\^^x^^tix\<^^^^^. dn A^mm<Dmm^. m^K. 

DN A$:^^tc5iy3it;^n h^^^x h^r^ltx^ olu-^^x h(DV^mizhxm 

g|X.DN A$:DN A^^ffiiC#At-e^^ (Chang, S. et al., Molec. Gen. Ge 
net., 168, 111 (1979); Bibb, M. J. et al., Nature, 274, 398 (1978); Hinn 
en, A. et al., Proc. Natl. Acad. Sci. USA, 75 1929 (1978)) t;jCSMlr^'£> 
o ttz.. =1 U (#|g¥2- 2 0 7 7 9 1# 

[0 0 3 1] 

metj, metBL, ^-g> V^id:=^i7g(Z)metA, metKJSLlh'thrBC^^^M'K^® ^ D - — > 

^r^^cMv^s^^ ^-t LTii, m^ltE. coiimi^T'g#^ig"srig^:/^x 
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^ K, :R:#:6^tCttpUC19. pUC18. pBR322, pHSG299, pHSG399. pHSG398, RSFlOlO 

[0 0 3 2] 

pAM 3 3 0 #ISHS 5 8 - 6 7 6 9 9 

pHM 15 19 #ilHg5 8 - 7 7 8 9 5-^<i;i##M 

p A J 6 5 5 #SgBS 58 -192900 #<i^^#Bg 

PAJ611 |b[ J: 

PAJ1844 |Wr ± 

pCG 1 #5aHB5 7 - 1 3 4 5 0 0#^^##M 

pCG 2 #^BS5 8 - 3 5 1 9 7-^^##fi?, 

pCG 4 #g|Hg 5 7 - 1 8 3 7 9 9 

pCG 11 m Jb 

pHK4 7 4 9 m^m^m 

[0 0 3 3] 

(D^m^^^ j^'^^j^mmmm-v^^ ^-^mm-t^. ys^mt. T4DNAU:^f- 

if ^(Z) y - -fe' ffi V ^ T e» <D -5 

^if-i/a>. PGR, KDNACDM^. D N A(D-W^;S:t>*5*M, 

<i:<^^4^Tv^^ilS®;^^S^$^IM■t-g>3i::*^■r^-5c Sambro 

ok, J, et al., "Molecular Cloning A Laboratory Manual, Second Edition", 
Cold Spring Harbor Laboratory Press (1989)^{CtBig$ tlT V^^o 
[0 0 3 4] 

<2>HT smm(Dm^. RnmrnmaT s(dh^ 
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J: V N„ mMm.mm<Dmm \H(dht s^n-\^-t^ m^^cD =r if - igt jb#i- ^ ^ 

HT S?S'f47b^it3^$tl-5>. E. coliT-li, H T S timet Aa^^-lC=I- K^tl 

^>:;^T-fe5^^— If U :^itf|WS^®ffi®^^%**<Z)a^^^?:^M■t 

[0 0 3 5] 

^i-<g)>f ^A-T^^' K • U If- h*^^(JMT'^<5. ^-^V^li, #^^2-10 9 
9 8 5#^i5:#^CB§^$tlTV^^ j;e)lC. HT Smfe^^?: h ^ >;<.5Ky>fC^f « L 

[0 0 3 6 ] 

mm¥^}^m^-t^:r.tizj:^x%mm.^n^. Mi^mizit. m^i^i^^Ajixit 

m-tS (#^¥1 -2 1 5 2 8 0#^^#m) o tK.it. 1 a c^n^-^- 
. trp-^^D^-^-, trc:/D^-^-. tacyn^.-^-, =yK^^r 

-5 r ^1 {C J: o T H T S S tl S c 

[0 0 3 7] 



1 2 



ffiIiE#5|2 1 1-3037804 



#^ 10—326717 



E. coli(DHT SJl^^^ (metA) li. ^(D^mmm^^^tlX\i^^(DX' (Blatt 
ner, F. R. et al,. Science, 277, 1453-1462 (1997)) , ^i^SiB^tfJC*-5V> 

T'^Sc ^CDJ;^;&:;^^-rv-^LT*#:^l^tCl±, iB^J## 2 1 ^Of@e^J## 2 
2{C:^-rj^^iB^i$:/ft-5:rU =15? ^ 1^:^^ K:^)^Ptf e^ti-So 
[0 0 3 8] 

[0 0 3 9] 

<Di^mmmt>m^^^t^HT s ^m^mzun^'^h^t.iz^^x^. l-^^^ 
^mizuw^'t^^:r.tit. m^miz^m^m^mi.. mnmmmif^mm-^tit^H 
m(Dmmm<oMmzmnm^^ ^nx vx^:^^. m^itm^w^mM^t^m- ^ ^ 

;i/-N' -i^ hn-N-n sny^*T-i>'> (ntg) <itMmm^<Dmi^Mmiz 

AMlCJ:S^#ia^$:PI^$tlfeHT Sj hli. L - ^ ^;r:=->;SlO^ S AM®# 
#^T-etCfett§^^?S'l4lC>y"r'SL-^^:t->=foL<{iS AM, Xld:L-^ 

^^-yj^ns AM<D^^-fx(Dmm'^n<Dit m^m) sj^mhts©-^ 
x(Dm^mti^ 4 0 u < « s o %J2^±, i mmskm^TX(Dm^m 

MSA]l(D^^rX<Dm^t)^ 1 5 %J|^Ji, ^ L < 6 0 %aJ:T'^-g> H T S 
, L-^^7r->i: S AMlCj:-g,^^ffiW5:^l^$tlfeHT ST-fe^o 
[0 0 4 0] 

~y (MM) #^Tt:\ l&/l©MM$:-^t?^:^-e^#b, :£Wt-S«f^$: 
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[0 0 4 1 ] 

«^S:?^««^-r-g>r-i:lcj:oT%. iR#-r-2>r i:*>i?^So M^muT SMB^ 

•tr jmmmz^\,^r. 27^(Z)t;i/=¥— >;b>^/^^-r >jctt^-r'5^M> 296 

[0 0 4 2] 

<3 > s AM^m.mmf^^(Dmit 

'^(Dm^ltWi^^'k^^-r^^mz S AM^^^t^-S-Si^^MTb^^-SCDT?, S AM 

mt. ^^^<DS AM-^^^^{Cit^T 8 0~5 0%, ^ L <li5 0 — 3 0% 
. i:y^f^L<li3 0-1 0%^^*>#tf E. coliT'li, S AM-^^^ 

§ (Newman, E. B. et al., J. Bacteriol., 180, 3614-3619 (1998)) „ 
[0 0 4 3] 
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©|g3^^^*^{ST b % <Z)7?fe o T % i: V>o 
[0 044] 

M V \ S r ^ =fo ol |g -5 c 
[0 0 4 5] 

, 5C#-r-5:ii:*^t?^So S AM-^^^^it^^-^^^^S^ld:, fffiawmetj^ 
^^t.mmiZl.Xno :iilf}^X^^. E. coHcDS AM-^JSg^^^-g^ CmetK) 

■^(D^SMM'^^^tlX^^^CDX (Blattner, F. R. et al,, Science, 277 
, 1453-1462 (1997)) , ^J^M^J{CS-c5 VNT#$g D'c ^ ^-f x'- V>fc P C 

Ric<fc»j, m^^i^BN Ati'ft,mm't^:r.tt)^x^^o ^® J;^) jfcy^-f^-i: b 

^ U7t^\^ti^mif^ti^. mhnt^metm^^izmmtt^^i:'X^r^^r.int. mm 

[0 0 4 6] 

mitms AM^^mm^^- \^-t^m.^^t. bxM.i^mizit. m^m-^i sic 

^> 1 8 5#@oA'; >^{cgii-t^^M. 3 7 8#s®t;i/=¥- 

f)^^f£^mmizmt-t ^^m<D\,^-fM^zm'^t ^^M^m-t^ s am-^^^s^ 

[0 0 4 7] 
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izm-^i'^mmic\,^-tM^tf^xmLr^Wi^mi)^mf^ti^. e. coli^csv^T^i 

rABC) ilbT#^b, thrBC^|$35'^:5^^Si±-S:ii:lCi:oTL-*v^-feU >Je^l^ 
[0 0 4 8] 

Srm^-rnii J:V^o thrBC(05g?«id:, -015$:^^ L7^thrBCT^^%^-fe#:±(Z)th 

Mm^^3]kr^4 {C^-rJfeSSB^U^r^t-r-S >^^-rv-$:Mv^TPCR^Ci: UthrC 

[0 0 4 9] 

<5>h-:f>^yt-y(Dmm. 

±m(D^oizLxmibn^i^-^^:t-y^mm^m-t^Wi^m^mmz^m 

tiz^i). L-^^^—y^mi^'t^:itt)^x^^o 

[0 0 5 0] 

^M-re^^tt, u±mzfz^i::.xm^^ ^jm^^^nx^t^m^omm^m^^x 
fj^tt>^^\>\ o^u. j^^a^, mmm. mm4^yjkv^smiz}z^^^o)m<Dmm 
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[0 0 5 1] 

mmmubxit. ^vm-;^. ^^h-x, iS^^h-:^. :7^^h-x^T 

[0 0 5 2] 

S^^tbTli. ^MT^^-'^^A, :^>f[:T>^-'^A, U>^T>^-^7A 

> ^ - r ;!K ^ 5: M V ^ -5 r j&'J -r- ^ ^ o 
[0 0 5 3] 

LTld;, tf^^^Bl, L-xWrt-^, h-^Uiyytjiif: 

[0 0 54] 

T7b^^*33&V^„ Mx-lf, ^tf1;^#T-e 1 6—1 2 0^r^^«$:|im-rS(Z)*^i: 

[0 0 5 5] 

[0 0 5 6] 
[0 0 5 7] 

[HifeMl] xi/jQiJur • 3 UW3110^:^^^©L-X l/:t->S#^Ji:t>*m 



1 7 
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, ^©Jia^tCt^^oTE. coli(^Sf^MK-12;^(DM^#:t?fe-5W3110|5^;&^^^fe^*:DN 

^L/T, ^;i/U ^ ^<5D:S^^ (PGR Technology-Principles and Applications f 
or DNA Amplification, ed. Erlich, H. A., Stockton Press) iZ^-oX. PC 

[0 0 5 8] 

j^mindui(Dmmmnt)^mx^nx\r^^. m^tir^i^mm}i^. mxi^r^um 
^^^mm-t^mmmmxmmLr^. ±m2^<Dmmm>iii. EcoRi:g:t)fHindiii 

V^T5t^SL/, E. coli JM109=i>bf5=-> (SM^) ^?^K^^bfeo mm. 

;i/*y^ (Boirnboim, H. C. at al.. Nucleic Acids Res., 7, 1513-1523 (197 
9)) ^c«^'v^TMigL7^o K*^^> EcoRi;g:t>*H indium 

^fl$^}C2o(Z)^;t*^SalI^^M$:^UT#A$nfe^^^^ K$:. ffA»T>i 
(D^-^\Z^^xmU\^t=.o 3©>^9>^^Ftt, thrBC(D«3tit^^PcDJ:?5^i:T?^ 
S:^^-ei3^;. thrBC®#3t»a^©^S^^^«7^)^i5^^L^5t'ed^»T;^^'^^•r'V^ 

[0 0 5 9] 
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±ia>^^:^^ Fi:> #M¥9 - 1 9 4 6 0 s^izmm(Dumm^^mmm.^.^ 

^^^•:f'y7.^ KpMAN997$:, EcoRI^t>*HindIin;-©^ Ufe^. Z.t\.h^T§Mh 
. #e>tl7^Milxy^^^ F-eE. coli JM109t*$:?^K^ilL7^o 
5)^^^^ F5:»mb, pMAN997JCthrBCiXt5l^st^^m;T-*^#A$tlfe#at$:^t- 
pMANABCi: Lfec ^ F^M V\TW3110tt$:?^S^^ 

(Sambrook, J. et al., "Molecular Cloning A Laboratory Manual/Second E 
dition", Cold Spring Harbor Laboratory Press, A. 3 (1989)) {Cfeit-SL-y^^ 1/ 

[0 0 6 0] 

< 3 >W3110#JS:t>*WABC^7J)^ e>®metJ:kM^a)f^ig 

7i?CC, W3110^^^^DNA$:»Mi:L, IB^J## 5:S:t>*BB^a## 6 g3«<Dig«iB 
n^M-t^:^') F^r-T'^-r v'-i:bTPCR;5JE5$:ffV^, metBa^ 

^$:^tfJ^l k b(5Dm;iC?)itiiii^^fo;^o r®itipi»T;tli> Mj^lCEcoRi:S:t)^Sph 

[0 0 6 1] 

F&>^^-r-^-h LT PCR;Ki;S?:^fV^, meU^AB.^(DymM6^^'^tim I kb 
®»T;t(^)ifipg5:^f 0^= Zl^ifipSm^ttt, |^^{CHindIII^t)fEcoRI©^il5iH^J:«)^ 

[0 0 6 2] 

Sg^J##9 lC:^b7^> |©j^{CSphi:S:r>*HindIII^^M$:;tb. X 

i:%;lC-^^U> rtie>5:T--;V$-&fc#fC, MPS^^Sphl^mindlllT--^ 
mhf^. Z.<D^O\Z}^Xmt:L7s\yy^-y^U=e-^-'m}^h. EcoRIT^irLfep 

HSG298 (SM?±ig) mtzz'D(D?zmmm}Ht^m^^vf=.^. m^^m-^ 



aiSE#¥ 11-3037804 
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[0 0 6 3] 

_biaT#^tife-/^x$ K, :g.t>*#M¥9 - 1 9 4 6 0 3mzmm(Dumm^ 

^^mm:^^n^t=.. m^nrzmm:^mit. mi^tf^^mmhr^DN A^mmtv 
^^m^. t n MA mjkm ABC A mtvt=.. 

[0 0 6 4] 

KDLBmmiZm^l^. SVCX^—m^mLt^o 3CD^*?^lml$:5,000rpmT-10^^W 
m^t^^^mL. ®#^0.9%6D:ftJ^7KT2i^^#L^o #e>4x7^cB#:$: lml(D0.9%:fe 
i^TKCM^b, 'e<Dot><D0.5ra\^^ 50ml(D5mM®L-;^ > ^r^g-tf^^ t'X - 

^ > ^'>r y (Davis, B, D. , and Mingioli, E. S., J. Bacterid. 60, 

17-28 (1950)) izmmLtz. itl^37°C-T?24^ra^«L, ^«?KS:8,000rpmT'l 
O^m^MMmV. mi^^0.9%:^m.7i^l:2mmWVr^. g#:$:3ml® lmMi;?5^7f-7. 
Iz-f !>-;!/ $:-^t?50mMU y '^7AA^y 7 T- (pH7.5) tC^?gL/^c 30)11 

mm^M^m^wm i^umnm) $:Mv^Ts 4°c{cTi5owT'5^rMMM 

S S: o 7^ „ m^W. ^ 15 , OOOrpm-eSO^raM^i^^a L fe±?t 5: t :7 r 7^ ^ >^G-5 
[0 0 6 5] 

HTS?S'|£ti, ffi^^|*mm5>tt I^O.IM'J U '^7^ (pH7.5) , ImMif^ 

$/^;i/=lX>-tf-f (S/^*x-*t^) > 0.2nM DL-[^^C] jfN^-fe y > (^BT>fb#X 
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«y hb, T-feh>, -f^J-JV. i^aQ^;i/T ^ > 5: 1 0 ; 1 0 : 5 : 2 ©fj 
[0 0 6 6] 

^^tk^{ii:^^ilLX^]mX^^ (Holbrook, E. L. et al., Biochemistry 29, 
435-442 (1990)) „ ffi^^fl&m?!^! 0 0/tl^, 0.2Mhyx-Jfe^ (pH8) , 5mM 

[0 0 6 7] 

ibtSttCDtll^M^^^l iC^L/to HT S?SttliW3110>KT'liL-^f^>t-:^>^JlI 
® IC i: y t5 i: ^ if ^ffi $ 4x=^ v^ W A m\Z ^ v^ T tiM^^vStt 5:^ b fee 
i/T.^'^yit—y^mwm^'&.t). WAj^lc^VNTttWSlio^lcjtbrm^^it:^ 

[0 0 6 8] 



2 1 
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m 1 : metjxmwi^:Srsi-f^msfs^Rmmt^y^^mmf^^ 





HTSStt 
(mmo 1 /m i n/m g M 6 K ) 


(mmo l/min/mgM6K) 


w:uio 


0. 3 


14 0 


WAJ 


12 6 


13 0 0 



[0 0 6 9] 

[|lifeM2] W3110*|c*^e)(Z)metK^M^CDgi# 
WSllOi^S: L B^;% (Sambrook, J. et al., "Molecular Cloning A Laborator 
y Manual/Second Edition", Cold Spring Harbor Laboratory Press, A.l (1989 
)) CT37t:i?-Bfe^«bfco :^«L/7^^«?Slml^5,0O0rpm-eiO^^r^M^i>^^ii 

[0 0 7 0] 

VMiietKil>e^Oiti|ig$:sffofe„ :i ©itM/i Oii»i23?!J @B^J## 1 1 ^tJ^ 1 
2ic^b:^iti|iiffl:^^-rv-, ^tJ^IB^m-^ l 3 , 14, l 5, Mi6\z^-t 
@B^J$:^-r€>y^^V-$:MVNTS?:€Lfeo i^M^!J®^fe^«^V ^ - ^ - ^ 
-•9->r ^;i/i^-^3:>i/>^*dr^y h (/N°-:¥>x;i/-y'-^±Sg) ^Mv\T, 373Si? 
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-5metK®@iJ3?y (Blattner, F. R. et al.. Science, 277, 1453-1462 (1997)) i: 
[0 0 7 1] 

a>\HZm^^}. rtie>S:WNL2, WNL24, ^t)?WNL32i:i&#lt>to Z.nh(DMW^O^ 
metmSSH^rjli, iH^a#-^l 7 {C5^-rS^^M®i^SiB^J-h"e, WNL2^-ett9 0 7 
#@®T7^— hS/>{C, WNL24^-e{j: 5 5 4#g®^^ >;^>^T7^->^C, W 
NL32^7?«1132#g©S/ h^>>Jg*®^^:;&^^.i?)e>tl^c r(Z)^m> @H^[I#^ 1 
8 {CatLfe S AM-^fig^^®T^ y ^g2^J^CfeV^T, WNL2^(D S AM-^^^^li 
3 0 3 S S ®>r y n >f >*^n ^ > iC, WNL24>^T'li 1 8 5 # S ® y > 

WNL32^T?lili^a:X^Cj:oT3 7 8 # g CZ)T;i'^->£tl^*'^ 

[0 0 7 2] 

[IIMM3] metK^M®^A^S^*§?metA^>g^®ftlffMC<kSL-^5^>r-> 
(1) WABCAJ$i5^CDmetK^^®#A 

metKit^^^M'^'efe-g>WNL2:^. WNL24^, :S.t>*WNL32^(Z)^-fef|:DNA$:^M^ 
TPCR)SJ:55:^fVV inetKit^^$:-^tfJ^2.5kb(Dm;t®iti|<S5:^?ofeo Z.(Dm 
-rtlHindIIIT'^»Tb:^= HindIII-e-©I^L;^pSTV28 (^?@Jt?±$g) :&,m^mm 

K^S^Lfec KttmetK®^^tme^C^M5:^bTVNS 
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[0 0 7 3] 

Z:tie>(3D:/^>5.^ }^(DEindlummW\}i^. Hindi II T-f^J^T b fepMAN997lC D 

pMANK-24, pMANK-32i:i&#l'j-:to Zltl^®^'^ 

Mmx.^/?)^e)^^f2{fDNA$:flimLT^Mi: m^m^ 1 iRx:^m^m^i 2iz 

ffi5(5<Z)metK^M^*5:^tl^tlWABCAJK-2tt, W A BC A JK-24|5N, j&tJ^W ABC A JK-3 
2^i: b^o 
[0 0 7 4] 

(2) metAJl'g^(Diiipi 

W3110i^^^^DNA^»Mi:L. Sa^lI#-^2 1 RXfmm^^ 2 2fH«®iB^tI^^ 
tf^^lkb(Z)|^;^(Ditipi5:^f oTt. r(Z)Jtiiiim>i«M^{C-^tl^'nSphi:g:t>'SalI® 

mmmm-vrnmLf^. 3 ti ^sphi:5Lt>*saiiT'^»T u ^pHscsgsic ^u--y^^L 

tJftciB^J||#2 3;S.t/2 4 tc^-tgB^rj$:;t-r-g> >''^'f ^-5:M^r^T^^L7^„ ^ 
^ L/7^S^^«W3110©metA(Z)m»@e^Jli:/^ h-^- bT VA^metAcDiB 

(Blattner, F. R. et al.. Science, 277, 1453-1462 (1997)) H^-^IZ—Wi 

[0 0 7 5] 

zLcD^^yt.^ FcDSphi^t>'SaiHci:^^»T#i. MMm 1 iZMMO) u^t—yf 

W118 (B^^v-ynm) ^m^^. mm^m^n^t^. ^(DRi^^mx^jniodm^ 

^-^-(DT??^tCmetAil'g^7b^@B«$tiTJ3U. ^ l/:^:^ > ^ - ^ - IC J; 



2 4 
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3(3D-^^>;^ K^MV^TW3110^, WABC;^, WABCAJ:^, WABCAJK-2tt, WABC 
A3Y.-2m> 5:U^WABCAJK-32^$:?^K^mb, ?^K«^^$:#7t = 
[0 0 7 6] 

^?^ft«il#:^5Omg/l0T>tf >>U >$:^tfLB>^U- h_h, 37TC T - L 
T^o a#:?:^^;i/=i-X40g/l, «^gE"7^*:t^S/'^i^lg/l, e^^l6g/l, U 
'i^A lg/1, ^«ttffi#J (Bactp Yeast-Extract (Difco)) 2g/U 

>o.oig/i, mm.m.o\sn. mmiij\yiy'>^30e/u T>tfe/u>50mg/u l- 

^ >0.5g/l$:-g-t^pH7©^%20mUcMMb, 37°C-e48^ra^* bT^o 

[0 0 7 7] 

M^bfec z:(Z)^:m$:^3 ^C5^L^c W3110^-r«^fib^tl^*^ofeL-^f^:t 

WABC^, WABCA J^{Ci3V^Titinb:^o metKCD^Mtt, WABCAJK-2^ 
T'liL-^^;^— >»l±|£TL/fe=fe©©, WABCA JK-32^^CfeV^T«|^#, WAB 

FpMWPth^metA-W$:'gS^tLytWABCA JK-24i^ii, :;^^-r ^- hTh^Z-^-Ajm 
25;()^#^$:n, 10^5^1404: M^M^^XmS^^I^^^X^X^ 

S^^BW^m (®M##305-8566 H *H^i^«o < IM^^T g 1 # 3 #) tcW 
fE^tlT^U. ^lt##FERM P- 1 6 8 O 8:6^#-^$tlTV^-5>o 
[0 0 7 8] 
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(g/1) 


W31 10/pMWPthrmetA-W (metA* ) 




0. 000 


WABC/pMWPthraetA-W (thrBC", metA*) 




0.008 


WABCAJ/pMWPthrmetA-W (metBL', thrBC", metA') 




0.022 


W ABC AJK-2/pMWPthrmetA-W (thrBC". metj". metBL'. metK' 


, metA') 


0.014 


WABC AJK-24/pMWPthrmetA-W(thrBC", met J", metBL', metK' 


, metA') 


0. 141 


W ABCAJK-32/pMWPthrnietA-W(thrBC", met J", metBL', metK' 


, metA') 


0.023 



metK' : l^ftMmetK. metA' : met Ait ^, metBL' : metBLig^ 
[0 0 7 9] 

#^10 0^1(^0. 9%:^fg7KiC^?iL, ^(Z)^*><D5 /il^ 5ml(Z) lg/l®a- 
^^;l/-DL-^^;t-> (MM) ^^tj'^-^\^7.-^yV:^v^'p^mzmM\^rc 

„ 3tl^37°C-e3 Hra^«L^. Z:(D^«M$:3i^tC^3^®^, lg/l®MM5: 

^t}7'^\^7.-^yvy^^)ML'p^mzm^h. 37°ct— B^^^ufco ^wlt^ 

fc=in::i-C[)^o:;b^?:LB^5c^:%J:"ennri-:9'ilL, 1 g/l®MM 
, 6M®MAjrL;'cliS'tt^^#T, ■en^^tl5:WMM4, WMM5. WMM6, WMM7, WMM8. ^ 
[0 0 8 0] 

t)?2 2 lC^-tfB^Fj^;^f -5■:/^-^•v'-$:ffiV^TPCR;Ki;S:$:^f V^metAit^^^if 
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±1:^ WMM4^-^li887#@CO^^ >:;b^^'*r->lC, WMM5tt-eii893#g® h S/> 

iCffi ^ -r S ATCTC^ SgB^[|:&t^^ b T#=fe L -e <D ra^C^1300^^S:^)^ 7^ ^ I S2 
litl-SSAK^J (Ghosal, D. et al.. Nucleic Acids Res. 6, 1111-1122 (1979 
)) WMM93^"e«79#S®i/ ^iC^ffcLTVNfcc Z.<D^^^ 

. BB3«J##2 6 lC:g^L7^HT S®r ^ yM@e3«J{Ci3V>T, WMM4^© H T S 1*296 

#S(Z)>r y n-f $/>*'-fe y >jc, WMii5tti: tt298#B(Z):/n u ^^^n-f sy>ic, w 
MM7:SLy^WMM8>^-eii#AiB3^lIlCj:oT298#S(Z)>^n u >je^i^*^T;i/^— >- n 
i/y-r=7—y--:fn u >*^^^§lHMic, WMM9«-ett27ii:B(DT;b¥->:;{)^i/ 

X 5^ > IC t L/ T V ^ § r ^ ^ ^ o 7^ . 
[0 0 8 1] 

metA#5tM'e^lC^M;&'^pli?)^ti:feWMM4, WMM5, WMM9, :5:tJ^WMM7^^LB^:%{C 
T371C l:-m^^^^m L 7t^«?g 1 ml ?:5,000rpmT lO^J^W^g^O L 1 ml® 

0,9%®:fei^;!K"e2^?$fe?tL}t„ rtl^ lml®0,9%®:^i^7KtcMU> 0.5ml$:50m 
lO*if?^:^fC^fiBb, 37°C-e— H^^bfcc ^«?^^8,OO0rpm7?10i)-W]Sii>b 
fc^, 1 ml(Z)0.9%®:feJ^7KT' 2^gfe#L7^o # 3 ml®50mM U >^;^J 

';^7iA (pH7.5) , lmMi;^:rX Iz-rf N-;U}^)^b^^M«?ig{C^?§U, 1 

lfiM(D#:&TTll»Jl fCfH«<7);S;;5M^T'?KI^L^^^^> ^2{C^b 
fc„ WMM7;^^CoV^T^i?S'ffi$:^mt-'&:r il*'^ffi5^^:*^ofe*S ^ tlliff AiE^JtC 

j;^^(D^O!)it?Sffil±W^^®^l /'4^^T'^ofeo MMlCj:^Pfl»liWMM4. WM 
M5, :S.tJ^WMM9^(DV\TtllC^V>Tt)^SI^^4xTfe»;. L-^ > i ^ 1®^%; 

f M^ftJ LTV^fco SAMJCi-g) |fi^liWMM9>^T' t$ ^1 ^ if^l^^'^^to ^ tl^ 
o;t7&\ WMM4:S:tJ^WMM5^-eii^il^-r-5M[n]3b^M«i*e>ti7^. S^^»HT S?S'[4lCft 
^:^J * I® * ^ ^ b L- pi 5^ >r ri > t>' S A M ® II-^ t> it t; WMM4 T>'WMM5^ 0 
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[0 0 8 2] 



PI m m 


(mmol/min/mgH S ®) 


W3110 


WMM9 


WMM4 


WMM5 


WMM7 




22. 3 


5.0 


4. 5 


4.5 


0.0 


0. ImM MM 


18.6 


4.9 


4. 1 


4.6 


0.0 


ImM MM 


7.0 


2.7 


4.6 


4.8 


0. 0 


0. IraM Met 


14. 3 


2.5 


4.5 


4.2 


0.0 


ImM Met 


0.8 


2.2 


4.0 


4.0 


0. 0 


0. ImM SAM 


17.0 


1. 1 


4.6 


3.6 


0. 0 


ImM SAM 


3.0 


0. 5 


2.6 


3.3 


0.0 


0. ImM SAM+0. ImM Met 


0.0 


0.9 


5.6 


2. 8 


0. 0 



[0 0 8 3] 
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z:cDiti[ig|^>^(DM^$:Sphi:g.tJfSalI-e^f^L. SphI^?>*Sal I-^^IW b fepHSG 

(D^^T.^ K(DSphi;5tI>*SalUci:S-i5!Ji^#J. HJgM 1 JCga«®>^ ^ 
- ^ -<DEindUl]SiXfSphUz^:^m^<^. :5Lt>*HindIIi:SLt)^SalI"e^P^L/fepMW118 

3#:«)^^^^ti;t:/^X^ F5:^^bfec 5:^tl^tipMWPthrmetA-9, pMW 

PthrmetA-4, ^ tl^pMWPthrmet A-5 llt^fH-ftc. 
[0 0 8 4 ] 

Mutan-Super Express Km (SMittt^) V>T^®Jl^lCtJeo T^fTo 7^. 12^!! 
##2 7mm<Dmm^^-t^^V □r^?^ l^:^^ K^ffiV^T, metA-4^MtCmetA-9 
^M$:M-^*)itTpMWPthrmetA-9+4$:f^^ b fco |Hj^CinetA-5g^MlCmetA-9^M 
$:^fl'^t)-&TpMWPthrinetA-9+5$:fN^L;to $ ^tCiB3^J## 2 8 fH«®@B^iJ$:^ 
•t^ytV I? 5? FtrfflVNT, metA-9^MtCmetA-4^t)?metA-5^M5:ffl-^*5 

i±TpMWPthrmetA-9+4+5 $:f^i^ b „ 
[0 0 8 5] 

o 50mg/l®r>fcfi/U >^-^tfLB>^l/- 37°CT— 

a^f:$:^*;i/=r-::^40g/K y'^':^'^ i/^^ A 1 g/l, a^l6g/l, U 
;!K^;5J'; lg/1, ^-eiim^J (Bacto Yeast-Extract (Difco) 2g/U S^^x' 
>:*f>0.01g/U e^^^O.Olg/U j^^:;ij;i/i/'t7A30g/l, T >t^°S/ U >50mg/l, 
L - >5> l/>r — > 0 . 5g/ 1 $: -^tJ pH7© ^%20ml {Cffi® b , 37°C T-48^K^# b fco 



2 9 
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[0 0 8 6] 
C^4] 



*4 : ^^MmetA#At5^<?)L-p<^:<^::^>^SS 





(g/1) 


W A BC A JK-32/pMWPthrmetA-W 


0. 0 i2 3 


W A BC A JK-32/p.VIWPthrmetA-9 


0. 15 8 


W A BC A JK-32/pMWPthrinetA-4 


0. 10 8 


W ABC A JK-32/pMWPthrmetA-5 


0. 13 1 


W A BC A JK-32/pMWPthrmet A-9+4 


0. 2 0 6 


WABCAJK-32/pMWPthrmetA-5+9 


0. 2 0 7 


W A BC A JK-32/pMWPthrmet A-9+4+5 


0. 2 3 6 



[0 0 8 7] 
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[0 0 8 8] 



SEQUENCE LISTING 



<110> ^(DMW^^I^t (Ajinomoto Co., Ltd) 

<120> ^m^iZ^:^L-:^^7t—y(Dmi^^ (Method for Producing L-Methion 
ine by Fermentation) 
<130> P-6041 
<141> 1998-11-17 
<160> 29 

<170> Patent In Ver. 2.0 

[0 0 8 9] 
<210> 1 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 1 

gggaattctg gcaggaggaa ctggcgca 28 

[0 0 9 0] 
<210> 2 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 2 

gggtcgacgc tcatattggc actggaag 28 
[0 0 9 1 ] 



3 1 
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<210> 3 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 

gggtcgacat cagtaaaatc tattcatt 

[0 0 9 2] 
<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 4 

ggaagcttgc ccgagggaaa gatctgta 

[0 0 9 3] 
<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

gggcatgccc agggaacttc atcacatg 

[0 0 9 4] 
<210> 6 
<211> 28 

3 2 



28 



28 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

gggaattctc atggttgcgg cgtgagag 28 

[0 0 9 5] 
<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



[0 0 9 6] 
<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

gggaattcta ctgctagctg ctcttgcg 28 

[0 0 9 7] 
<210> 9 
<211> 75 
<212> DNA 

<213> Artificial Sequence 



<400> 7 



ggaagcttgc gtgagatggg gattaacc 



28 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

ggaagcttaa aattttattg acttaggtca ctaaatactt taaccaatat aggcatagcg 60 
cacagacgca tgccc 75 
[0 0 9 8] 

<210> 10 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

gggcatgcgt ctgtgcgcta tgcctatatt ggttaaagta tttagtgacc taagtcaata 60 
aaattttaag cttcc 75 

[0 0 9 9] 
<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

caacagtttg agctaacc 18 

[0 10 0] 
<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



3 4 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

gcggtttttt tgccggatgc 

[0101] 
<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

tcggctacgc aactaatg 

[0 10 2] 
<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

gagaatgcac cgccaccg 

[0103] 
<210> 15 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

3 5 



18 



18 
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<400> 15 

tggcgcgtca cggtggcg 18 

[0 10 4] 
<210> 16 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 16 

gcacgtcggt ttcattag 18 

[0 10 5] 
<210> 17 
<211> 1155 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1)..(1152) 

<400> 17 

atg gca aaa cac ctt ttt acg tec gag tec gtc tct gaa ggg cat cct 48 
Met Ala Lys His Leu Phe Thr Ser Glu Ser Val Ser Glu Gly His Pro 

1 5 10 15 

gac aaa att get gac caa att tct gat gee gtt tta gae gcg ate etc 96 
Asp Lys He Ala Asp Gin He Ser Asp Ala Val Leu Asp Ala He Leu 

20 25 30 

gaa cag gat ecg aaa gca cgc gtt get tgc gaa acc tae gta aaa ace 144 
Glu Gin Asp Pro Lys Ala Arg Val Ala Cys Glu Thr Tyr Val Lys Thr 
35 40 45 
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ggc atg gtt tta gtt ggc ggc gaa ate acc acc 

Gly Met Val Leu Val Gly Gly Glu He Thr Thr 

50 55 

ate gaa gag ate aee egt aae acc gtt ege gaa 

He Glu Glu He Thr Arg Asn Thr Val Arg Glu 

65 70 75 

tee gae atg ggc ttt gae get aae tee tgt geg 

Ser Asp Met Gly Phe Asp Ala Asn Ser Cys Ala 

85 90 

ggc aaa eag tet cet gae ate aae eag gge gtt 

Gly Lys Gin Ser Pro Asp lie Asn Gin Gly Val 

100 105 

etg gaa eag ggc geg ggt gae cag ggt etg atg 

Leu Glu Gin Gly Ala Gly Asp Gin Gly Leu Met 

115 120 

aat gaa aee gae gtg etg atg cea gca cet ate 

Asn Glu Thr Asp Val Leu Met Pro Ala Pro He 

130 135 

etg gta eag egt cag get gaa gtg egt aaa aae 

Leu Val Gin Arg Gin Ala Glu Val Arg Lys Asn 

145 150 155 

etg ege eeg gae geg aaa age cag gtg act ttt 

Leu Arg Pro Asp Ala Lys Ser Gin Val Thr Phe 

165 170 

aaa ate gtt ggt ate gat get gte gtg ett tee 

Lys He Val Gly He Asp Ala Val Val Leu Ser 

180 185 

gag ate gae eag aaa teg etg caa gaa geg gta 

Glu He Asp Gin Lys Ser Leu Gin Glu Ala Val 

3 7 



age gee tgg gta gae 192 
Ser Ala Trp Val Asp 
60 

att gge tat gtg eat 240 
He Gly Tyr Val His 
80 

gtt etg age get ate 288 
Val Leu Ser Ala He 

95 

gae egt gee gat ecg 336 
Asp Arg Ala Asp Pro 

110 

ttt gge tae gca act 384 
Phe Gly Tyr Ala Thr 

125 

aee tat gea eae egt 432 
Thr Tyr Ala His Arg 
140 

ggc act etg eeg tgg 480 
Gly Thr Leu Pro Trp 

160 

eag tat gae gae gge 528 
Gin Tyr Asp Asp Gly 

175 

act cag eae tet gaa 576 
Thr Gin His Ser Glu 

190 

atg gaa gag ate ate 624 
Met Glu Glu lie lie 
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195 200 205 

aag cca att ctg ccc get gaa tgg ctg act tct gcc acc aaa ttc ttc 672 
Lys Pro He Leu Pro Ala Glu Trp Leu Thr Ser Ala Thr Lys Phe Phe 

210 215 220 

ate aac ceg acc ggt cgt ttc gtt ate ggt ggc eca atg ggt gac tge 720 
He Asn Pro Thr Gly Arg Phe Val lie Gly Gly Pro Met Gly Asp Cys 
225 230 235 240 

ggt ctg act ggt cgt aaa att ate gtt gat acc tac ggc ggc atg gcg 768 
Gly Leu Thr Gly Arg Lys He He Val Asp Thr Tyr Gly Gly Met Ala 

245 250 255 

cgt eac ggt ggc ggt gea ttc tct ggt aaa gat cca tea aaa gtg gac 816 
Arg His Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp 

260 265 270 

Cgt tec gea gee tac gea gea cgt tat gtc gcg aaa aac ate gtt get 864 
Arg Ser Ala Ala Tyr Ala Ala Arg Tyr Val Ala Lys Asn He Val Ala , 

275 280 285 

get ggc ctg gee gat cgt tgt gaa att cag gtt tec tac gea ate ggc 912 
Ala Gly Leu Ala Asp Arg Cys Glu He Gin Val Ser Tyr Ala He Gly 

290 295 300 

gtg get gaa ceg acc tec ate atg gta gaa act ttc ggt act gag aaa 960 
Val Ala Glu Pro Thr Ser He Met Val Glu Thr Phe Gly Thr Glu Lys 
305 310 315 320 

gtg cct tct gaa caa ctg ace ctg ctg gta cgt gag ttc ttc gac ctg 1008 
Val Pro Ser Glu Gin Leu Thr Leu Leu Val Arg Glu Phe Phe Asp Leu 

325 330 335 

ege cca tac ggt ctg att cag atg ctg gat ctg ctg eac ceg ate tac 1056 
Arg Pro Tyr Gly Leu He Gin Met Leu Asp Leu Leu His Pro He Tyr 

340 345 350 

aaa gaa ace gea gca tac ggt eac ttt ggt cgt gaa cat ttc ceg tgg 1104 
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Lys Glu Thr Ala Ala Tyr Gly His Phe Gly Arg Glu His Phe Pro Trp 

355 360 365 

gaa aaa acc gac aaa gcg cag ctg ctg cgc gat get gcc ggt ctg aag 1152 
Glu Lys Thr Asp Lys Ala Gin Leu Leu Arg Asp Ala Ala Gly Leu Lys 

370 375 380 

taa 1155 

[0 10 6] 
<210> 18 
<211> 384 
<212> PRT 

<213> Escherichia coli 
<400> 18 

Met Ala Lys His Leu Phe Thr Ser Glu Ser Val Ser Glu Gly His Pro 

15 10 15 

Asp Lys He Ala Asp Gin He Ser Asp Ala Val Leu Asp Ala He Leu 

20 25 30 

Glu Gin Asp Pro Lys Ala Arg Val Ala Cys Glu Thr Tyr Val Lys Thr 

35 40 45 

Gly Met Val Leu Val Gly Gly Glu He Thr Thr Ser Ala Trp Val Asp 

50 55 60 

He Glu Glu He Thr Arg Asn Thr Val Arg Glu He Gly Tyr Val His 
65 70 75 80 

Ser Asp Met Gly Phe Asp Ala Asn Ser Cys Ala Val Leu Ser Ala He 

85 90 95 

Gly Lys Gin Ser Pro Asp He Asn Gin Gly Val Asp Arg Ala Asp Pro 

100 105 110 

Leu Glu Gin Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr 

115 120 125 

Asn Glu Thr Asp Val Leu Met Pro Ala Pro He Thr Tyr Ala His Arg 
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130 135 140 

Leu Val Gin Arg Gin Ala Glu Val Arg Lys Asn Gly Thr Leu Pro Trp 
145 150 155 160 

Leu Arg Pro Asp Ala Lys Ser Gin Val Thr Phe Gin Tyr Asp Asp Gly 

165 170 175 

Lys He Val Gly He Asp Ala Val Val Leu Ser Thr Gin His Ser Glu 

180 185 190 

Glu He Asp Gin Lys Ser Leu Gin Glu Ala Val Met Glu Glu lie He 

195 200 205 

Lys Pro He Leu Pro Ala Glu Trp Leu Thr Ser Ala Thr Lys Phe Phe 

210 215 220 

He Asn Pro Thr Gly Arg Phe Val He Gly Gly Pro Met Gly Asp Cys 
225 230 235 240 

Gly Leu Thr Gly Arg Lys He He Val Asp Thr Tyr Gly Gly Met Ala 

245 250 255 

Arg His Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp 

260 265 270 

Arg Ser Ala Ala Tyr Ala Ala Arg Tyr Val Ala Lys Asn He Val Ala 

275 280 285 

Ala Gly Leu Ala Asp Arg Cys Glu He Gin Val Ser Tyr Ala He Gly 

290 295 300 

Val Ala Glu Pro Thr Ser He Met Val Glu Thr Phe Gly Thr Glu Lys 
305 310 315 320 

Val Pro Ser Glu Gin Leu Thr Leu Leu Val Arg Glu Phe Phe Asp Leu 

325 330 335 

Arg Pro Tyr Gly Leu He Gin Met Leu Asp Leu Leu His Pro He Tyr 

340 345 350 

Lys Glu Thr Ala Ala Tyr Gly His Phe Gly Arg Glu His Phe Pro Trp 
355 360 365 
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Glu Lys Thr Asp Lys Ala Gin Leu Leu Arg Asp Ala Ala Gly Leu Lys 
370 375 380 

[0 10 7] 
<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 19 

ggaagcttaa gcagagatgc agagtgcg 28 

[0 10 8] 
<210> 20 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 20 

ggaagcttgg tgcggtataa gaggccac 28 

[0109] 
<210> 21 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 21 

gggcatgctg tagtgaggta atcaggtt 28 

4 1 ffiliE#¥ 1 1-3037804 
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[0 1 10] 
<210> 22 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 22 

gggtcgactt aatccagcgt tggattca 

[0 111] 
<210> 23 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 23 

tgtctgctgg gcggtaca 

[0 1 12] 
<210> 24 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 24 

agagagtttt tcggtgcg 

[0 1 13] 
<210> 25 
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<211> 930 
<212> DNA 

<213> Escherichia coli 
<220> 
<221> CDS 
<222> (l).-(927) 
<400> 25 

atg ccg att cgt gtg ccg gac gag eta ccc gcc gtc aat ttc ttg cgt 48 
Met Pro He Arg Val Pro Asp Glu Leu Pro Ala Val Asn Phe Leu Arg 

15 10 15 

gaa gaa aac gtc ttt gtg atg aca act tct cgt gcg tct ggt cag gaa 96 
Glu Glu Asn Val Phe Val Met Thr Thr Ser Arg Ala Ser Gly Gin Glu 

20 25 30 

att Cgt cca ctt aag gtt ctg ate ctt aac ctg atg ccg aag aag att 144 
He Arg Pro Leu Lys Val Leu He Leu Asn Leu Met Pro Lys Lys He 

35 40 45 

gaa act gaa aat cag ttt ctg cgc ctg ctt tea aac tea cct ttg cag 192 
Glu Thr Glu Asn Gin Phe Leu Arg Leu Leu Ser Asn Ser Pro Leu Gin 

50 55 60 

gtc gat att cag ctg ttg cgc ate gat tec cgt gaa teg cgc aac acg 240 
Val Asp He Gin Leu Leu Arg He Asp Ser Arg Glu Ser Arg Asn Thr 
65 70 75 80 

ccc gca gag cat ctg aac aac ttc tac tgt aac ttt gaa gat att cag 288 
Pro Ala Glu His Leu Asn Asn Phe Tyr Cys Asn Phe Glu Asp lie Gin 

85 90 95 

gat cag aac ttt gac ggt ttg att gta act ggt gcg ccg ctg gge ctg 336 
Asp Gin Asn Phe Asp Gly Leu He Val Thr Gly Ala Pro Leu Gly Leu 

100 105 110 

gtg gag ttt aat gat gtc get tac tgg ccg cag ate aaa cag gtg ctg 384 
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Val Glu Phe Asn Asp Val Ala Tyr Trp Pro Gin He Lys Gin Val Leu 

115 120 125 

gag tgg tcg aaa gat cac gtc acc tcg acg ctg ttt gtc tgc tgg gcg 432 

Glu Trp Ser Lys Asp His Val Thr Ser Thr Leu Phe Val Cys Trp Ala 

130 135 140 

gta cag gcc gcg etc aat ate etc tac ggc att cct aag eaa act cgc 480 

Val Gin Ala Ala Leu Asn He Leu Tyr Gly He Pro Lys Gin Thr Arg 
145 150 155 160 

acc gaa aaa etc tet ggc gtt tac gag eat cat att etc cat cct cat 528 

Thr Glu Lys Leu Ser Gly Val Tyr Glu His His He Leu His Pro His 

165 170 175 

gcg ett ctg acg cgt ggc ttt gat gat tea ttc ctg gca ecg cat tcg 576 

Ala Leu Leu Thr Arg Gly Phe Asp Asp Ser Phe Leu Ala Pro His Ser 

180 185 190 

Cgc tat get gae ttt ecg gca gcg ttg att cgt gat tac ace gat ctg 624 

Arg Tyr Ala Asp Phe Pro Ala Ala Leu He Arg Asp Tyr Thr Asp Leu 

195 200 205 

gaa att ctg gca gag acg gaa gaa ggg gat gca tat ctg ttt gee agt 672 

Glu He Leu Ala Glu Thr Glu Glu Gly Asp Ala Tyr Leu Phe Ala Ser 

210 215 220 

aaa gat aag cgc att gee ttt gtg acg ggc eat ecc gaa tat gat gcg 720 

Lys Asp Lys Arg He Ala Phe Val Thr Gly His Pro Glu Tyr Asp Ala 
225 230 235 240 

eaa acg ctg gcg cag gaa ttt ttc cgc gat gtg gaa gee gga eta gac 768 
Gin Thr Leu Ala Gin Glu Phe Phe Arg Asp Val Glu Ala Gly Leu Asp 

245 250 255 

ecg gat gta ecg tat aac tat ttc ecg cac aat gat ccg caa aat aca 816 

Pro Asp Val Pro Tyr Asn Tyr Phe Pro His Asn Asp Pro Gin Asn Thr 
260 265 270 
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ccg cga gcg age tgg cgt agt cac ggt aat tta ctg ttt acc aac tgg 864 
Pro Arg Ala Ser Trp Arg Ser His Gly Asn Leu Leu Phe Thr Asn Trp 

275 280 285 

etc aae tat tae gtc tac cag ate aeg eea tac gat eta egg eae atg 912 
Leu Asn Tyr Tyr Val Tyr Gin He Thr Pro Tyr Asp Leu Arg His Met 

290 295 300 

aat eea aeg etg gat taa 930 
Asn Pro Thr Leu Asp 
305 

[0 1 14] 
<210> 26 
<211> 309 
<212> PRT 

<213> Escheriehia coli 
<400> 26 

Met Pro He Arg Val Pro Asp Glu Leu Pro Ala Val Asn Phe Leu Arg 

1 5 10 15 

Glu Glu Asn Val Phe Val Met Thr Thr Ser Arg Ala Ser Gly Gin Glu 

20 25 30 

He Arg Pro Leu Lys Val Leu He Leu Asn Leu Met Pro Lys Lys He 

35 40 45 

Glu Thr Glu Asn Gin Phe Leu Arg Leu Leu Ser Asn Ser Pro Leu Gin 

50 55 60 

Val Asp He Gin Leu Leu Arg He Asp Ser Arg Glu Ser Arg Asn Thr 
65 70 75 80 

Pro Ala Glu His Leu Asn Asn Phe Tyr Cys Asn Phe Glu Asp He Gin 

85 90 95 

Asp Gin Asn Phe Asp Gly Leu He Val Thr Gly Ala Pro Leu Gly Leu 
100 105 110 
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Val Glu Phe Asn Asp Val Ala Tyr Trp Pro Gin lie Lys Gin Val Leu 

115 120 125 

Glu Trp Ser Lys Asp His Val Thr Ser Thr Leu Phe Val Cys Trp Ala 

130 135 140 

Val Gin Ala Ala Leu Asn He Leu Tyr Gly He Pro Lys Gin Thr Arg 
145 150 155 160 

Thr Glu Lys Leu Ser Gly Val Tyr Glu His His He Leu His Pro His 

165 170 175 

Ala Leu Leu Thr Arg Gly Phe Asp Asp Ser Phe Leu Ala Pro His Ser 

180 185 190 

Arg Tyr Ala Asp Phe Pro Ala Ala Leu He Arg Asp Tyr Thr Asp Leu 

195 200 205 

Glu He Leu Ala Glu Thr Glu Glu Gly Asp Ala Tyr Leu Phe Ala Ser 

210 215 220 

Lys Asp Lys Arg He Ala Phe Val Thr Gly His Pro Glu Tyr Asp Ala 
225 230 235 240 

Gin Thr Leu Ala Gin Glu Phe Phe Arg Asp Val Glu Ala Gly Leu Asp 

245 250 255 

Pro Asp Val Pro Tyr Asn Tyr Phe Pro His Asn Asp Pro Gin Asn Thr 

260 265 270 

Pro Arg Ala Ser Trp Arg Ser His Gly Asn Leu Leu Phe Thr Asn Trp 

275 280 285 

Leu Asn Tyr Tyr Val Tyr Gin He Thr Pro Tyr Asp Leu Arg His Met 

290 295 300 

Asn Pro Thr Leu Asp 
305 

[0 115] 
<210> 27 
<211> 21 



4 6 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 27 

ccagacgcac aagaagttgt c 21 

[0 116] 
<210> 28 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 28 

tagatcgtat agcgtgctct ggtagac 27 

[0 117] 
<210> 29 
<211> 309 
<212> PRT 

<213> Escherichia coli 
<400> 29 

Ala Met Leu Pro Val 

5 
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